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ABSTRACT • , . 

A study investigated the top-down and bottom-up 
reading skill patterns of 34 kindergarten children who, as precocious 
readers, were reading at or above the thdrd grade level. The .children 
vfere administered the reading*comprebension subtest of a standardized 

■^enlevement test, five subtests on an intelligence measure; and a 
battery of reading skills tasks. A preliminary analysis of the { 
results indicated no substantial or statistically reliable 
correlations between scores on the general comprehension measure and' 
any of the skill measures. This 1 f inding 'suggests that there are many 
different specific skills on which a precocious- reader can draw in 
such a testing. .situation; thus no one skill would be associated w&h 
success on the comprehension 'measure . The possiblity of identifying 
separable sets of top-down a'nd bottom-up reading sklUs in precocious 

•readers was reduced by the relatively high correlations laetween the 
two sets of measures. The data suggest., however, that p'recoSi^ous 
readers may be more flexible, than less, able .readers in capitalizing 
on skills that are well developed .in order, to Compensate fj»r areas of 
relative weakness. (FL) v • t 
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special population, If* top-down and bottom-up skills could also be linked to verbal and 
spatial reasoning ability, the >data could also serve to extend recent research *with adults 
indicating thaj psychometric performance in these ability areas predicts the strategics 
individuals are likely to use in solving problems that can be. solved by eitfier a verbal or a 
spatial approach (MacLeod^ Hunt, & Mathews, 1978), * ^ 

I was able to get some preliminary confirmation of my hypotheses 'aboflt top-down vs, 
bottom-up reading skills and their relations with verbal and spatial ability in a piJot study of 
13 precocious readers. Two top-down measures {reading speed and performance on cloze, or 

missing word, passages) were strongly associated -with one anatheV and with Stanford-Binet 

~* * 

j V 

Vocabulary score. In contrast, precision in oral reading was related fo spafial ability scores 
but not to the top-down measures. AIL of the children in this pitot.sdmplfe performed 
extremely well on a measure of nonsense wprdltecoding, the second bottom-up measure/so 

it was impossible to relate a tendency to read precisely with the ability tolpspd unfamiliar 

-J 

words accurately. Nonetheless, these preliminary data were very encouraging, J*he skill 
pattern data were further supported by an analysis of the children's reading histories as 
reported by their parents and preschool teachers, Those wfa> \^ere fast readers and good at' 
supplying, missing words hod been relatively late to develop an interest in printing and 
spellmg, but hac^. progressed rapidly in reading and- were feadiiig* tong stories with few 
pictures^ In contrast, the slow and precise bqttom-up readers had started out with an early 
interest in spelling and/or printing and had developed preferences for reading material such 
as picture books, dictionaries and' other less verbally ^ophisticated'materials, j 

' On the basis of these pilot data^ I developed mpre extensive and explicit hypotheses 
about separable sets of top-down and bottom-up reading skills and a$sembled a-bettery of, 
measures to test these skills. The predicted skilhpatterns are summarized in Tdble I and 



the measures I wilt be talking about today are listed in Table 2% I hoped to be able to* 
repJicate and extend the results of the pilot study in a larger and more representative 
sample of precocious'. readers. At this point, I had the go6d fortune to be abte to enlist the 



Table 1 



•kill. Preaictea to b. XMle-tor. of Top-Down vs. Botto n -u P> Processing 



* Top-bown 

r 

AcCur^y in completing cloze 
(missing .word) passages 

Speed in oral reading with no 
specific instruction' or instruction 
to read a 3 fast as possible 



} Bottom-Up 

■ • \ 

>Precis,ion l in pral reading 9 



1 



Proportion of ora! roaoin, errors' Proportion of ora! re'adin, err 
contextually constrained 3 ' * 



graphically constrained 



Accuracy in decoding exception 
(irregular) words 




Accuracy in decoding M ular 'and 



nonsense words 



'J j 



S Data on these measures are not yet available 



Table 2 „ 

fscription of Reading Skill Measurdte and 
f * . • Levels (N=34) 



Summary of Performance 



)escri*ption of Measure 



Label 



Mean^SD)' and Range of 
Scores 



Raw score on the Peabody 
Individual Achievement Tes£, 
or PIAT (Dunn & Markwardt, 
1970) • 

Number correct on 4 cloze 

passages,, with 20 blanks each " 

(Stump, 1978) 
t 

Time (sees J tcrread a primer 
level passage wi^th no speci- 
fic instructions 

Time/word (sees.) to read a 
190-Word text passage from 
the Biemiller (1981) Test of 
Reading Processes 

% * * 

Time/word to read 50 scram- 
bled wor^s from the. f 
Biemiller text 'passage above 

Time/letter to read a list 
of 50 lower case letters* 
(Biemiller, 1981) % K 

l 

Number of exception yiof ds 
correct in a list of', 36 
(Baron, 1979^ . - 

V - % " 

Number of' regular words * 
correct in a list af s 36 *' 
*(Baron, 1979) 



PIAT RC 



Cloze 



„ Passage 1 
Time 



Text 1 
Time 



Word 1 * 
Time 



Letter 
Tirnp 

Exception 



4 . Regular 

Number of nonsense words correct^ Nonsense 
in a .list of 36- (Baron, 197!H- 

' ' * *. • 

Number of nons&nse. words connect " $JTC 
on the 26-item Wbodcbck-Johnson Nonsense 1 1 
(1977) Word Attack subtest** ' ' • ' . • ■ 



33.7 (6.2) 21-47 



• ; 34.7 (18.0) 0-61« 



40. 9 (19.8)" 17-105 



53 (. 24) '.22-1.21 



.88 K-25) .54-1.62 
.86 (; 19)\ . 56-1. 28 

0 

26.9 ("5,4) 14-35 
* i . 

i 

29.6 (4.8) 16-36 

25.9 (6.0) 4-34 " 
10.8 (.4.3) 1-22 
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:' Pt ' m ' C0 - QU,hM; ^PT*-- - - other W copc b ,e. studant ass , l00ts 
lerr. T horkildsen and Katherine SchKck. • ' ^ 

Sample . " . . 

A. .He e„ d „ the 1980 . 81 sch00| ^ |n (bree ^ 

• -oo, districts were as.ed ,o nominate children ,„ ^ ( ^ _ ^ 

£~ rhe , h ,Vd. g rode ,e T ,. We, were g ,Ve„ . po Ssog? , rom . ,,,, ^ ^ ^ 
^ coo,d use , „ they ,o help ther* ,^e ,M,^ me ,, ' Whe , s 

encoded, however, , „ 0 , V „ , ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

reasons ,o boHeve that /he chi,d\as rea di n g a, abo u , the tirade leve, 

* . The schoo, districts con)QC , ed the ' paren)s Qf ^ ^^^^ nomjnated 

r^. - ^ „ contacl the investW , for ■ • 

information about the study. Well over hnlf nf ■ " ' • 

X over half of the nested children participated. 

• ,ime of ,M,iM ,he * *»*•» - « — o f mo „, hs and . rao ^ in 

a 9 e from 70 ,o 82 month, The SQmp , e _ ^ ^ ^ ' _ • 

. Procedures gnd_ Megsures 
, -AH ch ildr e„ were tested ^ in a U „ , ^ ^ ^ ^ f - 

W Indl^al Ae.eve.en, T* ,P,* T) ond five subtes(s ^ ^ " . 

). The, measures were administer* by , he ^ ^ q ^ 

7 d :^ " h • differen ' ( «* «"•• — 0' o stadenVos.istan,, on : obalt , ry 

o ^ *« tosk , ;This port of the session ^ )apeLreco ; ded t ^ ^ 

^ " ° C . 0nS,Qn, ^ *° —o re,«i V e, y eo'sv with harder tQste ? 

on d to separate ,he S e, „ f tQsks ln whicK the jhijd ^ ^ ^ feod ^ ^ 

from the passages which the child was simply asked ,o reod alo^. ■ ' 



Due to experimenter error, the first 20 children in the samf/Ie wefe not administered 
the WISC-R Vocabulary ^jjbtest during the regular session. This test was gi^en to t these 
children at their homes several weeks after their pr incjipbl test session. 



Results and Discussion t 

The measures listed in Table 2 represent only a* subset of oyr battery. Performance on 
the WISC-R subtests did not conform to the predicted pattern, f will- not be discussing the 
children's scores on tffe three "verbal" subtests' (Vocabulary., Information, and Similarities) 
and the two "spatial" subtests (B^clj Design and Object Assembly) because thes^ scores did 
not indicate the presence of separable verbal and spatial factors within this sample, and the 
subtest scoxes were not related to the reading skill scores in the predicted ways. I tvill not 
have time to discuss the information we have collected from "parents on the children^ 
/eadinjg histories and current reading habjts. Also^we have not yet finished Goding the 
measures of number and t)(pes o.f oral reading^ errors. The results I am reporting today are 
bas^d'on rudimentary, preliminary analyses." Our final analyses will be done after we have 
,cotlecfed data from another 35-40 precocious readers th^s coming summer. 

Our first set of data is useful for comparing the performance of precocious readers, as 
a group, with the performance of older children- reading at approximately the same level. 
We administered to our precocious readers a standardized test of letter, scrambled word, 
6nd text reading times that has been developed by Andrew Biemiller at the University of 
Toronto. Biemiller and others have found that letter, word, and text reading times tend to 
be •substantially 'intercorrelated among beginning readers and that both word and text 
reading times are strongly associated with measures of reading comprehension (Biemiller, 
1977-78; 1981; Curtis, 1980; Jackson & Myers, 1S82 ). Biemiller (1981) has also found 
that, among representative samples of primary grade chiliifen, letter naming time rfeems to 

► - L 

set a limit on the chi Id's vvord and text reading^times: ^^Jjdren are not likely to read text 
more than .25 seconds/unit faster than they redd letters. These findings are consistent with 
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Letter Time, Word 1 Time, and Text'l Time for Precocious 
Readers and 'Representative' Samples' of Older Readers 
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= "Precocious (N=34) 
E3 =■ Grade 2 (N=66) 
= Grade 3 (N=71) 




Text 1 



'Smile for tfft'l m? G " de 3 data are * f rom*the standardization 

of this! Lint !"^ ller . T «?t of Reading Processes . (1931 ) .. A report 

OS these joint findings ..is m preparation by Jacks 9 n and Biemiller. » 



I 

a bottom-up view of reading acquisition in which the. efficiency of lower-order processes 
would be expected to 'set a limit oo how well a child can redd* > 

A comparisdn of the performance of our precocious readers with that of the. two most 
comparably groups from Biemiller's standardization, sample (Jackson & ^Biemlfter, in 
preparation) indicates that it, would not be possible'to use norms from older average readers 

to estimate precocious readers 1 word and text reading times from their letter naming times. 

* - < ' • 

As shown in Figure I, precocious readers gain on the older groups as they move from letter 

- naming to scrambled word and text heading. These data suggest that, as a group, precocious 
readers are unusually able to make efficient use of orthographic structure information in* 
feadin^ individual words and, to a lesser extent, of semantic and/or syntactic patterns in- 
reading text. These data are consistent with the rest of the data I will be reporting in that 
they suggest that precocious readers can circumvent inadequacies in particular component 

^ reading skills and perform well on complex reading tasks despite apparent deficits in some 
processes. The letter/word time relationship for precocious as opposed to average readers is 
especially interesting in light of the^finding (Lesgold & Resnick, 1981) that word speed is an 
important predictor of future reading achievement. 

When we look within the group of precocious readers^at patterns of relationship among 
\ specific skills (Table 3), the most salient 'feature of the data is the absence of" substantial 
and, statistically reliable" correlaj^is between the general ' comprehension measure 
(PIAT RC) and any of the specific skfll measures* This pattern cannot be attributed to 
restriction of- range on the PIAT or thepther "measures. (See Table 2.) Furthermore, it <ipes 
ncrt seem reasonable to discount the PIAT score as an unreliable or invalid measur^. This 
quick screening test is certainly not the besf possible measure of reading comprehension 
ability, but it has been found to t?e adequately reliable'and valid both in the norming samples 
and in a sample of intellectually precocious^ young children (Shorr, Jackson, & Robinson, 
1980). It seems much more reasonable to interpret these data as indicating that there are 



/Table 3 



Measure 



v 



V 



C ° rrela "°" S <ri, °' *4 SHU Measures .<» - 34). 



s V 



10 



•41* .39* 




-30 .28' ■ 

• 22 '° 9 \49** ..58*** 
.71*** * 70*"^ , c** 

.65*** .55*** >29 12 

;57*** . 49 *; : 3p ' i2# . 

I 8 ** -39* '.is . 05 , 



.14 

s> 


.09 ' 


-.14 , 


-•14. . -.06 


.22 


•71***; .65***/-. 5 7*** ; 48 ** 


'.09 


. 70*** 


I 

1 .55***' 


.49** .39* 


.49** 


v .45** 


1 ■ , ' * 
1 '29 


•30 .18 


.■58*** 


.30 . 


.12 


•12 ~ 705*" ~ 




.09 


.$0 


•17 / .11 


,.09 




. 70*** 


.-70*** ^y, 9*** 


.20 * 


. 70*** 




.87***^76*'** 


.17 ■' 


. 70*** 


^.87*** 


.67*** 


.11 


.59*** 


.76*** 


.67*** i — | 



t0 low . . sol id UM . , ^J^^,^. 
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P S *05, two-tailed 
* P < .01, two-tailed 
►***.P <.001, two-tailed' ✓ 

a ;. • • 

# - * - 
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many different .speoifcic skills* that a precocious, reader can draw on frCanuntimed, picture- 
A it - * 

^ 4 r I 4, * * 

pointing. test of comprehension. Thus.no one skill is gssqciated with success ,0/ failure on the 

- The remaining patterns^ in Tabfe 3 are a mixture of the expected an^l the unexpected. 

All of the decoding measures were-strongly correlated with one another, and the Correlation 

' ' • - ' • \ 

of performance on the exceptjfon word decoding task with the other decoding measures was 

somewhat higher than we had hoped it would be. #s predicted, the three time measures 



from the J3iemilleV test wefe substantially intercorrelated. However, text reading time on 

the Biemlller Jest w<is only moderately associated with the tw6~other top-down measures^- 

' ■ V* ' * ' * * \ 

cloze performance and reading time on the passage that the children wer^-free to read at\ 

their own speed. We were mildly encouraged by the fact that exception word decoding was 

consistently more strongly correlated with the cloze and text time measures than were the ' 

other* decoding measures.* Our hope of identifying separable sets of bottom-up and top-dawn 

reading .^sUills was, however, dimmed by the relatively high correlations between these two 

sets of megsures, as indicated by the values within the dashed lines in Table 3. Several of 

these correlations are higher-than correlatioi^Twithin the top-down set. V 

As She considered these data further, however, we were.reminde^ of. something that 

had concerned us since we started, collecting data from this sample. These children were 

nguch less consistently advanced ih their. decoding skills than the 13 children in t£e pilo£ 

sampJe.^Tl^efore it seemed ^ensible to divide the sample at the median on a measure of 

* • 
decoding skilf and "see whether support for our hypotheses regarding top-down and bottom-up 

skills would be stronger among the better decoders. Since the three 'decoding measures 

taken from Bafon (1979) were strongly intercorrelated, we used an average of these three 

♦ , * 

scores to define our high and low decoding groups. 

Correlations among reading skills for the poor decoders are presented In Table 4. 
Within this ability range, PIAT performance shows substantial associations with a few of the 
^specific- skill measures. -The decoding measures^are, as expected, strongly interrelated, but 



Decoding Scores Below Sampl'e Median (N 



- 17) 




1 • PIAT RC . 

Cloze 
3 « Passage 1 time 
4. Text 1 time 
5... Word 1 "time • 
6« Letter time 
7. Exception 
-8« Regular 
Nonsense 
tf 10^WJTC nonsense 



.40 


.1 '• ~ 

:: 


%85*** 


-.04 " 


.35 


" . 85*** 




AO 


.56* 


.-.04 


• fo 




.44 


.03 

* 


.00 


. 85*** 


.39 • V 


-.06 


-.08 


.49* 


.57* 


.81*** 


. 74*** 


-.04 r 


.20 


.69** 


.75*** - 


.26 , 


^05 
*• 


.55* * 


.60* 


•21, 



.03 
.00 



.39 
-.06^ 
i*08 



f 



• 5? * . # .05 . 14 V 

,.81***1 . 69 ** "55*"* ~ 1(~ ~~> 
.74*** .75*** . 60 * 4? J 



.85***^*: .. 04 ; u • I 



.14 



.36 





. 66** 


-.04 


.66** 




-.16 


-.04 


-.16 




-.32 




. 66** " 








-.19 , ' 




.40 


-.27 . 


-.07 . 


.38 



.66** .40 



,38 



.68**' .77*** 
.68** #6Q * I 

.77*** .60* 



* fv< .05, 'two-tailed ' ' V • 

P <, .01, two-tailed 
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*** P <L .1)01, tUtailed 

14 ' . 



15 
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only two- cxf the thre* top-down measures, are strongly associated witfi'one another. 
Correlations across the tv/o se^fs pf meosures are substantial except, for associations of 
decoding with reading time on the-Biemille)- text. Measures of decoding skiH are related to 
all other specific skills except the tasks on which the children were instructed to read as 
fast as possible. These meo£ures from the Bi^miller test appear to form a separate "factor" 
here to an even greater extent than Jhey do in the sample as a whole. 

As we had hoped, the. data for the above-average decpders-were much more consistent 
wifh our hypotheses. (See Table 5.) Within this *gr° u P> a " of the top-down measOres were 
\moderateIy, though with this sample size not significant ly^ interrelated. Also as predicted, 
within this more able group performance on the exception v/ord task was more strongly 
related to the other top-down measures than to'the otfW decoding measures. Correlations 
across the sets of top-down and bottom-'up measures were all quite low. Thus it appears 

f 

that when we have a larger -sample of precocious readers with reasonably well developed 

^basic decoding skills' we will ,see the patterns o%elationships among specific reading skills 

* ** ■ ' 

.t^at we expected to find, 

J • . .* ' v- • 

M is possible that, with this tasl^battery, a minimal level of decoding skill is essential . 

before other skills, such as ability to guess missing words, can "break away." It is also 

. ' k ^» * * 

jgfossible, however, that the differences in pattern of .performance between the good and poor: 
decoders reflect Subgroup differences Lnf ability (i.e., rate of progress) ro\Y\er than 
•differences in current level of achievement. Smce these tWfr factors are wholly confounded 
in our cross-sectional design, wecannc* disentangle the two alternatives. The performance 
level explanation is mqje conservative, but othdr research suggests that the ability level 
explanation^mqy have some merit (Curtis, 1*980; Lesgold & Curtis, 1980). 

When our data are complete, we will "tidy up and reduce the set of scores reported 
here, normalizing soune of th'e meas ures an d computing estinrfated composite time scores for 
children who did not complete all of the oral reading passages. We wiN also be able to 
assess the hypothesized differences in number and type of oral reading errors. We will be 
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Table 5 ' * 




.*02 


"18 


-.23 




.40 


.29 


:m< . 


.48* 


-.01 


.77*** 


.77*** 


.47 
.47 


.47 


.47 " 




.39 


.40 


.01 


.12 


.07 


.35 



.16 



.19 
.21 



. J J 


-•58* 


-.49* 


-.17 


« J 7 








1 .22 

1 


.08 




.50* 


1 -.19 


-.24 




.39 




-.28> 




• 40 . 


.07 


"22 


.16. 


.01 , 


.35 


.19 


<.21 




.10 


.19 ' 


-24 V 


.10 




. 72** 


.40 "I 


.19 


. 72** 


— i 




.24 


.40 


.35 


j i 





erJc 



to^be low.. 

,* P < .05, .two- tailed 
** P < .01 , two-tailed 
*** P < .(Xft, two-tailed 

17 • • 



■lb 



0 

ERIC 



" working with a more comprehensive and reliable set of data. At thgt time, we expect to 
demonstrate not only that it is possible to identify separate sets of bottom-up and top-down 
reading skills that are equally related (or unrelated) to general comprehension ability, but. 
also- that performance on these measures can be used to cluster children into groups 
according to dominant reading strategy. We ahso hope ta be able to relate reading skill ' 
patterns to patterns of everyday reading habits and to perforate on measures of verbal 
and spatial reasoning ability, but we are Jess certain of what to expect from these aspects of 
our study. For example, relationships between reading skill patterns and cognitive abilities " 
may be different for the two sexes (•Stillman, I 9§2). ... C ■ • ,<~ 

Even if our ski II" pattern data are the only ones to conform to our predictions, we 
believe that this.^tudy Will have made a substantial contribution to understanding the nature 

of .precocious reading and to defining general principles of individual J differences in reading *' 

. . . ^ / * « 

acquisition. m x , * * 

Our data suggest that precocious readers may be more flexible thanjgss able readers 
in capitalizing on skills that are well developed in order to compensate for areas of relative 
weakness. Findings from some other research are consistent with this possibility (Lesgold & 

Curtis, 198$). Confirmation of this broad clairr) will, however, have to await extension of 

I 

our current study to a group of older average readers whose general reading comprehension 

level is about the, same as that of our precocious group. The re^uHs of this comparison will 

r 

be of theoreticaj interest- whether ,£>r not precocious readers are found to be more flexible 
than average readers. ^ 

If there is no difference between the groups,' then we % wftl have shown that average 
readers are more flexible than previous research and thejoyies had* indicated./ The notion of 
"interactive-compensatory" processing in current theories generally means thit^poor 
readers, or readers face* with very difficult material, draw on tqp-dovyn processes In an \ 
attempt to compensate for inadequate decoding skills (Stanovich, West, &lFeeman, 1 98 1 
Our findings are expected to sho\y \\\q\ these theories must be broadened to include the 
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notion; ^^compensatory processing In ntfw 

i' * : ' 9 * • ° ther WOfdS ' w * wi " hav * shown that the same 

■ 2r , ! ow ^ — ^ — J 

, complex mtellectgal tasks. ' ^ . i 

• ff, om the other hand, precocious readers ar* fn h ♦ " u 
► . 1 • • feaderS Qre found to be uniquely able to use 

CDmpensa'tory <P rocesses, the 'necessorv r^T r ' • 

• rM r ; • • a9S£S2u: cond,t,ons for success * -ad >g w ,„ stI ,, have t0 be 

redefined, and we w,'W Jwve the further excitinn rh n r ' * ' ' ' 

. V". r ■ eXC,tm9 Chdlen 9 e of determining what it is that 

enables precocious readers to be successful ,w* 

■ . ■ ; e -ccessful des^.te a variety of apparent deficits in specific 

^ ^ C ~ — - -)this group , executi, control 

P^ses that govern , he formation and dep.oymenTof efficient reading strategies - . 

«o, W lod o y are probQb|y here because ^ ^ imeres)ed • ^ 

~e - ,ou ,o be , n th „ k „ g about (he wayj h vMQh ^ 
population coo be „e d o s . _e o, b?s , da ,o oW , dividual and 

Zr " PerfWm ° nCe - ^ ^ o th eo. ol ^ 

~, — or wholever , sb oo,: b o o b ,e ,o «J 

, - * w; way . By wor , ngwi(h ^ dren 

£ « ^ - W o„ „ „ ab ,e f o p, ovide ^ Mviduo| ^ 

, <^oo d , , ?75) t(Mt should Wp ^ , eQrn aw chndren . f ^ ^ • 
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